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1. EXISTING SYSTEM 


Figure 1 shows the existing water distribution system in the Capitol 


Complex area. 


The water, for the most part, is fed to the area from a 


north-south 10" main on Montana and an east-west 8" main on 9th Avenue. 


All feeder lines within the complex are 6" in diameter or smaller, except 


for two blocks of 10" main on 8th Street between Montana and Roberts. 


2. EXISTING FIRE HYDRANTS AND HYDRANT FIRE FLOWS 


Locations of existing fire hydrants are shown on Figure 1. 


Hydrant 


pressures and flows are summarized below for the past three years. This 


data is based on actual field tests conducted on the hydrants. 


Fire Hydrant 
No. 


hae 
138 
139 
140 
141 
142 
155 
156 
157 
158 
168 
169 
403 
404 
405 
406 
635 
661 


1978 
Pressure, PSI 


Static Residual 


85 10 
100 20 
110 65 

75 50 
110 65 
110 49 

60 0 

60 0 

85 15 

95 ake 

70 0 

80 24 

85 20 

70 0 

50 20 

50 25 
100 90 

<6) 30 
eee Xe 
150 stunt ods 


TABLE 1 
FIRE HYDRANT FLOWS 


Flow 
GPM 


1374 
1060 
1060 
914 
1238 
1120 
o53 
528 
708 
1282 
987 
746 
1060 
528 
646 
1120 
1539 
1060 


1979 


Pressure, PSI Flow Pre 
Static Residual GPM Static Residual 


1295 65 
1180 70 
1290 = 70 
1440 70 
1180 9-75 
1082 70 

508 75 
472 - 
1120 85 
1120 275 
1050 60 
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668 85 
528 50 
1293 70 
1366 100 
91455 
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3. | RECOMMENDED FIRE FLOWS 


The Insurance Underwriters of America have incorporated the Insurance 
Services Office (ISO) for the explicit purpose of assessing fire risks in a 
community and evaluating and rating the ability of that community to respond 
in the event of a fire. Fire insurance rates are established from this 
assessment, of which approximately 40 percent is based on the ability of 
the water distribution system to supply water in sufficient quantities to 
contain the fire. | 


In evaluating the City of Helena's needs, ISO designated a minimum 
fire flow of 4,000 gallons per minute (gpm) for the capitol complex area. 
The only area with a higher flow requirement is the downtown area of Helena. 
In establishing the recommended fire flows, ISO gives consideration to the 
building size, number of stories, proximity of buildings, type of construction, 
and other pertinent factors. 


4. SYSTEM DEFICIENCIES 


The area within the capitol complex imposes the highest domestic 
demand on the water distribution system than any other area of the City. 
With the high demand for peak domestic flows coupled with required fire 
flows, the existing distribution piping in the area is severely undersized 
and inadequate. The fire hydrants in the area are insufficient to supply 
the required fire flows to the larger structures. From Table 1 it can be 
seen that flows from existing hydrants are seriously deficient for fire 
fighting purposes and even at the insufficient flow rate, the residual 
pressures are below desired minimums in most cases. The wide fluctuation 
in the static pressures in the area also indicates serious pressure drops 
attributed to domestic flows only. 


The number of fire hydrants are severely deficient to fight a fire in 
the capitol complex area. Hydrants should be in sufficient numbers to be 
able to provide the recommended fire flow at any location. Based on estab- 
lished criteria by ISO, the number of existing hydrants comprise less than 


50% of the recommended amount. 

















ie : } 
ms me 


4, 


ry Uy 
ie Se 







sone want edd Hodetaqseodi ove 
6 at syria err? paredgeds. To onlin ee ey. 
bacerey af vithuamop ted! ToovPrt pas) one pat aE. bing pi 
tht eijt) wot) badel fdetés ots 2ate9 eaneqieat att sesnuner 
i lo yvetiide of) no bated er Tanorsg \ yfeismixeng aa taiviw’ Fo 3 ihe e29226 
m wt 2artiinevo tosTroittue ai 499.8W vitesa ad mereye ccit ud?ygatd “93 3 
L 1) ai ett nits 


a is * 

























- 


, mine ts " S&S DOISAD Ts) J? ] 2neen F- (37-9 6 "eg 2 ort} oidavfans maid 
6S x4fomo> [a2 POR>: sag oh >) scaring 200/-F6g ‘Son, 2 to psy ie 
englaht td sen trwoe oft at Jnemsvrups wor _ fl a, ete BOT8 binding ‘7 


. ax 
. Rf OF Not al o> eovrp Oe] ,awelt sti? Beinom aay set patdenh ade a a 
. pHOrsouszena> to bay ipo! rud 4 imtxorg ,2ettoc2 Fo yedain ,ente Borah ‘ie 
a ! tc tam ie) es nian aq 19rtt¢ a hae 
oy a) 
i Apa 
ALIEN MATAR ides 
= be = 
a 
FEM ‘24 (qwrt fobtges one ntepiw Agia ott > 


Hh) gdd Jo pave 9ndo yrs Medd mBteye cottudt dete veiw ane Me bass os 
| svi? botiapat ftw balouca. ewolt atstendh aese tot Snemaly mh igh od. ae 


| ty Tae éthy: ‘) ue ia a? a4 fi parare wT. ; udiaterd patte: ae es a 

~ 77 . 2 ‘ : ; f ft eae « nite ( 

| ; chine 3 QNSisi |e ; SYS Off. ti 2FiSIOYH grr? oi J ipone ve 
9 062 Sf L ofeat mer} ow rugs. FEB) SHI OF eRoyt Ovi? Get tupey ae 

‘ | ayt? 9? §nefoiteb ylexotisé sts aasybyr oarterxs Mov ewok t pore pr 

fT eubhepp aid’. s¢ 372, dns rT went. ote. te Nevauhrs nezaqing ‘pattiy rk 

: — horseusoult gbiw ant .2e260 326m ni emuntelm@ Darras wolod o46 

if egornh s1uaaeNg evolve ®efporhstozh& sXe oft mi ee tbeesrq sistas 

7 , - 


: Bay vlag 2waf? o¥tesmab at he 





‘. ni evtt 6 Saget? of tnatolttebylsvsves Src Janey: s7i% 0 ‘vouhi 

od oF atadaum Jnat ative nt sd btuotle ar TON B56 #olgmeg 16 
a he es 9 beesh «nots at vis te wort sot? bebripamo30: an 
aay Mead 22 F oetnghd adage RE ial xa To set at at 


- j : , iy 
es , ) U i eb 
i 7 Page.» Wl \ nal Py ¥ f 
H 
‘ i { . y 













4 
“ 


9. RECOMMENDED IMPROVEMENTS 


Improvements recommended to alleviate the distribution system defi- 
ciencies in the Capitol area consist of new 10" and 12" water mains running 
through the area and looped between Eleventh Avenue and Montana Avenue as 
shown on Figure 1. The proposed improvements are listed below: 


A 12-inch diameter main on Harris Street (Harris Street now 
closed) from Eleventh Avenue to Fifth Avenue, 10-inch to Lockey 
Street. 

A 12-inch diameter main on Fifth Avenue from Roberts to Harris 
Street. 

A 10-inch diameter main on Lockey Street from Montana Avenue to 
Harris Street. 

A 10-inch diameter main on Sixth Avenue from Montana Avenue to 
Roberts 

A 10-inch diameter main on Roberts Street from Eleventh Avenue to 
Lockey Street. 


In addition to the new water mains, a total of 14 new fire hydrants 
are recommended at the locations shown in Figure l. 


6. BENEFITS TO THE STATE OF MONTANA 
The State of Montana will realize several benefits from this project. 


As previously mentioned, the fire flows are seriously deficient in the 
Capitol Complex area. This project will correct those deficiencies and 
provide adequate fire flows for the saving and protection of life and 
property. 


Several buildings within the Capitol Complex have fire sprinklers 
installed as a fire protection scheme. However, with the present water 
distribution system, the required quantities of water may not be available 
for the sprinkler systems to function properly. The proposed distribution 
system under this project will assure the proper operation of these systems 
if the need arises under conditions of a serious fire. 
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The State of Montana carries a blanket fire insurance policy for all 
state owned structures with a composite rate from several private insurance 
carriers. Recognizing that there is a $100,000 deduction per occurance, the 
most significant impact that these improvements would have is the enhancement 
of the fire protection provided from the improved fire flows from the existing 
and proposed new hydrants. 


Finally, the improvements will eliminate the wide fluctuation of 
system operating pressures which are now experienced in the area. This 
will reduce surges and the wear and tear on the building water systems and 
fixtures and will result in a longer life for the systems with less 


maintenance. 
ie COST ESTIMATES 


Cost estimates are presented in Table 2 for the recommended improve- 
ments to the distribution system. The costs include factors of 8% for 
contingencies, 15% for engineering and 2% for legal and administrative 


costs. 


The costs are shown as presented in the 1978 Water Master Plan, then 


updated to a cost projected for mid-1981. 
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A. 


4,900 L.F. 10" Water Main @ $ 19350* Per L.F. 


TABLE 2 
ESTIMATED CONSTRUCTION COSTS 


COSTS AS PRESENTED IN 1978 MASTER PLAN 


Construction Cost Index ENR = 2500 


2,400 L.F. 12" Water Main @ $ 22.00% Perc L.F. 


10 Each 12" Valves @ $ 800.00 Each 
19 Each 10" Valves @ $ 700.00 Each 
2 Each 8" Valves @ $ 600.00 Each 
5 Each 6" Valves @$ 475.00 Each 
15 Each Connections to 
Existing Mains @ $ 1,250.00 Each 
Estimated Construction Cost 


Congtingencies © 8% 
Engineering, - Design & Construction Services @ 15% 
Legal & Administrative © 2% 

Total Project Cost Per 1978 Master Plan 
Added Fire Hydrants, 14 Each @ 1,500 

Total Project Cost - ENR 2500 


$ 52,800 
95,550 
8,000 
13,300 
1,200 
20/5 


18,750 


$191,975 
15,425 
28 , 800 


3,800 


$240 ,000 


21,000 


$261,000 


XUnit Prices for water mains include costs for fittings, surface 


restoration and other miscellaneous costs. 


B. 


PROJECTED COSTS TO MID-1981 


ENR Construction Cost Index - 1978 
ENR Construction Cost Index, Dec, 1980 
ENR Construction Cost Index projected to July, 1981 


3618 


Projected Cost to July, 1981 = x $261,000 = 


2500 


2,500 
3,381 
3,618 


$380 , 000 
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